For any bounded linear operator A in a Banach space, two generalized condition numbers ic(A) and k(A) are denned in this paper. These condition numbers may be applied to the perturbation analysis for the solution of ill-posed differential equations and bounded linear operator equations in infinite dimensional Banach spaces. Different expressions for the two generalized condition numbers are discussed in this paper and applied to the perturbation analysis of the operator equation.
Introduction
The condition number of a matrix or operator plays important role in solving the linear equation and in computing the inverse of a matrix or operator. It also measures the distance from the given matrix to the set of singular matrices. 
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Guoliang Chen, Yimin Wei and Yifeng Xue [2] A
well-known result is that N(A) (or R(A)) has a topological complement N(A) C (or R(A) C ) if and only if there exists a continuous projector P (or Q) mapping X onto

N(A) (or R(A)
) (see [10] In the case when A + exists, the generalized condition number is defined by
Many mathematicians discussed new definitions and properties of various condition numbers (see, for example, [1, 2, 4, 8, 9, 11] ).
With recent advances in numerical analysis in infinite dimensional Banach spaces, one needs to consider the condition number of a bounded linear operator. But in infinite dimensional Banach spaces, the condition number of a bounded linear operator is not always defined as in (1.3) because not all closed subspaces of a Banach space have topological complements (see [6] ). So for some ill-posed differential equations in Banach spaces, there is no condition number (in the usual sense) associated with them.
In this paper, we first give an equivalent description of the reduced minimum modulus of bounded linear operators in Banach spaces. This description can be used to define the reduced minimum modulus of any element in a Banach algebra (see [12] ). Then we will give two different definitions of the generalized condition numbers of bounded linear operators in Banach spaces which are more general and applicable than K + (A) defined by (1.3). Using our definitions, we will establish the error estimate of the solution of the linear operator equation Ax = b via small perturbation r on the right-hand side of the equation. We also give a comparison between two kinds of condition numbers.
A generalized condition number
In this section A will be a bounded linear operator from X onto Y.
, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1446788700008958
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The generalized condition numbers 283 The following gives our definition of the generalized condition number.
DEFINITION 2.2. If A e L(X, Y) and R(A) is closed, then the generalized condition number (or GCN) of A is defined by (2.2) ic(A) = \\A\\r(A)-\
REMARK. We should notice the following special cases. , available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1446788700008958
Now we present an equivalent description of r(A) as follows:
e L(X, Y) and R(A) is closed, then
PROOF. We will use some concepts and theorems from Taylor's book (see [10] ) while proving this theorem. The proof is divided into two parts: since x n + w e S. For each x e S, Ax = y, we have ||y|| < ||A||||x|| < ||y||m. So we obtain dist(i, 5) ,
= inf 11|A -B\\ : R(B) C* R(A), N(B) D N(A), B e L(X/N(A),
= inf |||A-B|| :R7B)<Z*R(A),N(B)DN(A),B e L(X,
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Now, we prove the reverse inequality. If x e S, and z e iV(A), we have x -z 6 S. Then m < \\x -z\\, which leads to m < dist (;c , N(A) ). Thus, we have 
where N{A) C is a complementary subspace ofN(A) in X.
PROOF. Suppose that B is an inner inverse of A, that is, ABA = A. Define Q = BA, which is the projection operator from X onto N(A) C along N(A). Now, I Q\\ < 11**11 5 11*11 11*11-Hence, taking the infimum over all inner inverses of A, we get
From (3.1), we establish the lower bound.
[9]
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Now, we prove the reverse inequality. Define P = AB, which is a projection operator from Y onto R(A). Then, PA \ QX is an invertible operator from QX onto P Y. The above corollary presents a more general result than that of Proposition 3 in [4] . At the end, we consider when ic(A) = ic(A). First, we have the following lemma (see [5] ). 
